Improving postoperative immune status and resistance to cancer metastasis: a combined perioperative approach of immunostimulation and prevention of excessive surgical stress responses.
Surgical procedures, including primary tumor resection, have been suggested to suppress immune competence and to promote postoperative infections and cancer metastasis. Catecholamines and prostaglandins were recently implicated in these processes, and in directly promoting tumor angiogenesis and invasion. To examine the integration of 2 complementary approaches to reduce postoperative immunosuppression and metastatic progression: (1) perioperative immunostimulation with CpG-C and (2) pharmacological blockade of the tumor-promoting and immunosuppressing effects of catecholamines and prostaglandins, using propranolol (P) and etodolac (E), respectively. F344 rats were treated before surgery with CpG-C, P+E, both interventions, or vehicles, and were intravenously inoculated with syngeneic MADB106 mammary adenocarcinoma cells. Blood was withdrawn, marginating-pulmonary leukocytes were harvested, and NK activity and lung MADB106 tumor retention were assessed. In addition, C57BL/6 mice were implanted with syngeneic B16F10.9 melanoma cells. When tumors reached 100 mm, mice were treated with CpG-C/vehicle, and 24 hours later the tumor was excised along with P+E/vehicle treatment. Recurrence-free survival was monitored thereafter. Each of the regimens alone, CpG-C or P+E, showed improvement in most indices examined, including improved long-term recurrence-free survival rates. Most importantly, the combined treatment yielded additive or synergistic effects, further improving tumor clearance from the lungs and enhancing NK numbers and cytotoxicity via different, but complimentary, mechanisms. Treatment aimed at perioperative enhancement of CMI and simultaneous inhibition of excessive catecholamine and prostaglandin responses, employing CpG-C, propranolol, and etodolac, could be successful in limiting postoperative immunosuppression and metastatic progression, more so than each treatment alone.